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Two biocomposites based on cellulose (UFC) and
starch modified urea formaldehyde (UFS) resin (F/U
ratio of 0.8) were synthesized using the same proce-
dure. The hydrolitical, thermal, and radiation stability
of biocomposites are determined. Also, released form-
aldehyde during the acid hydrolysis is determined. Bio-
composites based on modified UF resin have been
irradiated with (50 kGy). Cellulose modified UF resin
after c-radiation has 1.38% released formaldehyde;
unmodified UF resin has 2.21% released formaldehyde.
Thermal stability of biocomposites is determined using
nonisothermal thermogravimetric analysis, differential
thermal gravimetry (DTG), and differential thermal anal-
ysis with IR spectroscopy. Moving the DTG peak to
higher temperatures indicates an increased thermal
stability of cellulose modified UF resin, which is con-
firmed by the FTIR analysis. Gamma radiation most
often causes a decrease in the intensity of the peaks
in the FTIR spectrum. POLYM. COMPOS., 00:000–000, 2018.
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INTRODUCTION

The condensation reaction between formaldehyde and

urea gives the urea-formaldehyde (UF) resin. The UF

resin-based adhesive is quickly dried, quickly dissolved in

water, has good properties in the construction of the

panel, it is inexpensive [1] and has the smaller the form-

aldehyde (HCHO) emissions from panel structures. Urea-

formaldehyde (UF) products and hydrolytic processes are

the source of air pollution and can cause problems with

health [2–5]. HCHO emissions originated from unreacted

HCHO present in UF resins after synthesis and from inac-

tivated acid hydrolysis of UF resin under moisture condi-

tions [6]. Contact with HCHO is achieved by inhalation

of air contaminated with tobacco smoke or exhaust gases.

When people exposed to HCHO come to respiratory dis-

ease and irritation of the eyes, nose, and throat. The

HCHO issue causes a sickly syndrome and occurs when

the panel is installed [7]. Therefore, the HCHO emission

is important for the UF resin research process. Increased

use of UF resin is achieved by their modification to cre-

ate more stable and less toxic variants.

A large number of UF resin modifications for reducing

HCHO emissions were used. UF resin modifications with

tannins, alcohol, and fluorinated polyether proved to be

quite effective [8–10]. The toxicity and hazardous nature

of HCHO in the UF resin can be avoided by adding of

the scavenger of formaldehyde such different inorganic

(SiO2, TiO2) and organic (wood flour, coumarine etc.)

fillers. Only certain starch and wood derivatives were

used for HCHO adsorption and reinforcement of adhe-

sives based on UF resin [11–13].

The professional and academic community is focused

on the development of biopolymers that will not pollute
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in the FTIR spectrum. POLYM. COMPOS., 40:1287–1294,
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